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HISTORICAL BACKGROUND 
For many years man has been relying more each day 
upon me·tering devices to measure the .flow of' .fluids in in-
dustry. The orif'ice, orif'ice meter, venturi meter, pitot 
tube, nozzle, f'lume and the weir have been employed, each 
having its own particular advantage. 
In this parade o.f metering progress, the contracted 
weir has long been the f'orgotten brother or the suppressed 
weir. In almost every textbook on hydraulics or .fluid me-
chanics, the following words appear, "end contractions are 
to be avoided where the weir cannot be calibrated" .1 This 
skepticism and the length or absurdity of' some contracted 
weir .formulas led to the development of' this· study. 
1 
1. Dodge and Thompson, Fluid Mechanics, Me Graw-Hill, 1937. 
"The f'ollowing equation f'or f'low (cubic .feet per second) . 
through- a rectangular· weir with end contractions appeared 
in the proceedings of' the Swiss Architects' and Engineers' 
Society in 1924. It has been gi van in several c·on tinen tal 
textbooks, so apparently it is considered of' value.n2 
2. D. s . . Ellis, Elements of' .Hydraulic Engineering., · 
D. Van Nostrand., 1947. 
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From such an equation it becomes apparent that the 
calibration o~ a rectangular weir with end contractions has 
sufrered very little thought and energy in the last hundred 
years. In 1852, James B. Francis published the results 
or his experiments at Lowell, Massachusetts, in which he 
proposed the rollowing equation for rectangular weirs with 
end contractions. 3 
Q = c ...!..( b- N H' Vzig H $/Z _________ (2.) 
3 10 I 
3. G. E. Russell, Hydraulics, Henry Holt and Company, 1937. 
Where C is the coefficient of contraction, b is the width of 
the weir crest, H is the drawdown head and n is the number 
o~ end contractione. However, the use of the Francis cor-
rection leads to an absurdity when the length of the weir 
becomes small in proportion to the head. For instance, ~or 
a weir 0.3 feet long under a head or 1.5 feet~ L - 0.2H • 0~ 
so that Q • 0, which is evidently not true. The use of the 
Francis correction is therefore l~ited to weirs in which 
L is at least 3H. 
3 
A more precise ~ormula based on tests by Cone4 ~or the 
4. Cone~ V. M., Flow through Weir Notches with thin edges 
and Full Contraction~ Journal o~ Agriculture Research~ 
u. s. Department of Agriculture~ March 1916. 
the flow of water through rectangular sharp-crested weirs 
with complete end and bottom_contraction is: 
5 L Ia& Q=3.247 LH 1•48 - ( 0 • v& a..: ) H'· 9 (3) 
I + 2 L 1·& -----------
Where L is the width or the crest and H is the drawdown 
head. 
Even this formula appears cumbersome when compared to 
rectangular suppressed weir formulas. Suppressed weir 
f'ormulas have been thoroughly studied and- their results are 
of' a higher precision. 
With the publication of' ":Hydraulics of' Open Channels", 
by Boris A. Bakhmeteff' in 1932~ a new approach to the so-
lution of all types of' open channel flow, of which weir 
flow is one, was placed at our disposal. Using -the basic 
idea of critica~ f'low and minimum energy, any weir can be 
calibrated through experimentation to produce a simple 
formula. 
In 1936., Hunter Rouse wrote: "Considerable attention 
has been given in engineering literature to the measurement 
of flowing water by means of critica~-depth meters of' one 
torm or another •••••• The shape of the flow profile is 
directly dependent upon the relationship between a . variable 
discharge and a constant geometrical form of the hydraulic 
device. Since the surrace profile must then vary in shape 
as the discharge changes, geometrical similarity between 
any two discharges is impossible and hence complete dynamic 
similarity -is quite out of' the ques tion11 • 5 
5. H. Rouse, "Discharge Characteristics of' the Free Over-
f'all,11 Civil Engineering~ Vol. 6, No. 4., April 1936. 
Since it was apparent that water flowing over a sharp-
crested weir must pass from the sub-critical range of flow 
into the super-critical flow range, some relationship must 
exist between the depth of water above the sharp-crest and 
the critical depth that would exiat in an ~aginary open 
channel having the same dimensions as the weir opening • . 




INTRODUCTION TO TEE GENERAL FEATURES OF FLJW 
In uniform flow~ the work of gravity is entirely con-
sumed in overcoming hydraulic resistance. If the flow is 
not uniform, then~ energy is either stored in or expended 
from the moving fluid. Therefore~ the energy content varies 
from section to section unless the flow is uniform. 
A clear picture of this phenomenon is acquired £rom 
the concept of the specific energy flow. In which, the 
discharge in a channel under varying heads, y~ has an aver-
age energy head of:6 
e - y + y + _____ (4) 
6. B. A. Bakhmeteff~ Hydraulics of Open Channels, McGraw-
Hill~ 1932. 
When the flow is referred to a ·datum line passing through 
the bottom of the channel section, e is the specific energy 
of flow. Where Q, is the discharge in cubic feet. per second 
and a is the cross-sectional area. The specific energy is 
a ftmction of· the depth of .flow~ y 1 and can be drawn in the 
form of a curve. This curve is called the specific energy 
ourve. 
The potential energy~ y~ is represented as a straight 
line making an angle of' 45 degrees with the x-axis. 'lhe 
kinetic energy of flow is the curve k, which is asymp-
totic to the x-axis and the y-axis. By the combination o£ 
these basic .curvas, it is possible to produce the ·speci.fic 
energy curve. See Figure 1. The speci.fic energy curve is 
conspicuo.ua :for a point of' minimum energy which has a. 
corresponding depth known as the critical depth. 
CRITICAL DEPTH: 
"The particular depth which makes the speci.fic energy 
a minimum, in other words, the depth under which a certain 
discharge ~.flows in a given channel with a min~um content 
o.f specif'ic energy is called the critical depth."7 This 
depth is represented by Ycr• 
7. Bakhmeteff, op. cit., p. 35. 
To determine the value of the critical d~pth, the spe-
cific energy equation can be dit.ferentiated and set equ.al 
to zero. 
6 
2.! • I dy __________ (5) 
where: 
then:. 
d c:s.. ::a b 
dY 





























Which means the er1t:1.cal depth :for a given discharge Q is 






8. Bakhmete:ff, op. cit., P• 35. 
THE M FUNCTION: 
For any given cross-section the value o:f a3/b is a 
:function of the depth only. I:f we set a3/b equal to M2, 
then we can plot a curve that will give us the critical 
-depth for a given discharge q. 
where: 
______________________________ (9) 
I.r- we consider a rectangular cross-s.ection~ the unit 





I B I 
· the M :function i.s: 
---------------------- (ll) 
9. Bakhmetef'f. op. cit •• p. 36. 
9 
(See proof on page 11) 
and the critical depth is: 
___________ (12) 
M FUNCTION 
& thorn in the side of any calculator of open channel 
· .f'low has been the long calcula tiona nece·ssary to plot the 
M Function curve on cross-sectional graph paper. See Fig. 
2. 
10 
In the lower range of such a curve~ it is a.lmos t im-
possible to determine the critical depth with any accuracy. 
Since the M Function curve is a !'unction of the depth only, 
the equation of M is always an expodential function and can 
be plotted on logaritbu1ic graph paper. See Fig. ~. 
M FUNCTION PLOTTING 
Taking the basic equation:. 
________________ (13) 
and substituting for the area, a~ and the width~ b~ the 
expodential equation can be written in the form o:f: 
M=CYX __________ (14) 
.Where.: 
C is the M intercept on the line y equal to 1 • 
. and 
x is the slope of the line. 
RECTANGULAR CHANNEL 
Where: 
C\-= bY ------------~CIS) 
ll 
I ___ Q ____ Il 
then: 
M :r t::»Y JbYtb' = PY t.s __________ cas) · 
Therefore, for a rectangular channel the M Function 
curve can· be plotted on logarithmic graph paper with M as 
the ordinate and y as the abscissa. by constructing a line 
having a slope or 1.5 and passing through M equal to the 
width b on the line y equal to 1. 
TRIANGULAR CHANNEL 
In a triangular channel having the rollowing dimensions: 
J.. = -i THE C:EMTRA'- AM8L£ op TM& CH~MilE.L. 
_ b == 2 CY TAN o() 
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YeA CRITICAL DEPTH 
M FUNCTION CURVE 
Fl G. 3 
l"= 
M =(·TAN. ~IF£"') .Yz.s~---------,(17) 
s :imilarily, the M Function for a · triangular channel can be 
plotted where 2.5 is the slope and tan t:A divided by the 
square root of' a is the intercept. 
TRAPEZOD IAL CH/u'JNEL 
The general equation for a tre.pezodial channel becomes 
too involved and does not s~plif'y the calculations. How-
ever, a basic equation :for each particular trapezodial · 
channel is possible so that the logarithmic plot can still 
be employed with a minimum of' calculations. 
INTRODUCTION TO THE MAIN STUDY 
~t the outset of this study~ it waa doubtful that the 
critical flow criteria for open channels as set forth by 
Professor BakbmetefflO would lead to a favorable solution 
10. Bakhmeterr, op. cit.~ 
15 
to flow over a sharp-crested weir because there is no apparent 
analytical solution to the relationship between the crest 
depth and the critical depth of an imaginary channel having 
the same dimensions as the weir opening. Therefore, it was 
deemed desirable to make a quick preliminary survey and in-
itial -tests to determine from those tests the potentialities 
of' the project. 
After making a quick survey of the problem, it was de-
. cided to use a suppressed weir in a flume having zero slope. 
See Fig. 4 and 5. In this way, the sLmplest weir for analy-
sis was used and the zero slope on the flume would reduce 
the possibilities of' increasLng the unknowna. 
A. series of six runs were made as outlined ·on page 18 
,·and the results were tabulated on page 19. From this series 
of runs~ it was possible to derive the relationship that ex-
ists· between the crest head~ Yc~ and the drawdown head~ 
7 d ~ (Fig. 6) • 
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METHOD OF TESTING 
The first runs were made with a zero slope on the rlume. 
The flume was leveled transversely by a small carpenters 
level. The longitudinal level was. checked with a dumpy level. 
A level rod was placed on the bed of the flume at the dis-
charge end and a reading was made. Then the rod was placed 
on the bed · on the intake end and by means of a screw ar-
rangement the bed was elevated or lowered until the reading 
at the intake end was the same as the reading at the dis-
charge end. Finally~ readings were taken on both ends of 
the flume to check the level. 
Water was allowed to enter the flume. The water was 
controlled by a valve at ·the intake end o:f the flume. It 
was found that it was impossible to predetermine at what 
heads the teats would be run because it was found that after 
opening the valve to the approxLmate head desired. five (5) 
minutes would elapse be:fore the head became constant. The 
crest and drawdown heads were read. Compressed air was 
bubbled under the nappe because the downstream side of the 
weir did not provide :for the desired ventilation. 
EXPERIMENTAL DATA 
DATE: OCTOBER 12, 1948 
WATER TEMPERATURE: 24°C 
FLUME SLOPE: 0 
RUN CREST HEAD QUANTITY TINE 
NUMBER FT. POUNDS SEC 
I 0.084 400 242.2 
2 0.08! 400 247.1 
3 0.013 400 208.0 
4 0.084 400 213.0 
s 0 .. 1 17 400 141.4 










SPECIFIC WEIGHT: 62.29 
N FUN~TION CRITICAL DEPTH DRAWDOWN HEAD 
FT. fT. 
0.004676 0.0 67 0.087 
o.oo 4&741 0.061 0.017 
0.00&&245 0.074 0.101 
0.0083172 0.073 0.109 
o. oo1 e 858 0.092 0.132 
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And by means of an M Function curve, Fig. 2 and 3, the re-
lationship between the critical depth and the crest head was 
determined. (Fig. 7) • 
'fc. = 1.24 Y~R--------------(\9) 
Combining equation 18 and 19 1 a· third relationship, that of' 
critical depth, Ycr' and . drawdown head, hd 1 could be deter-
mined. 
-----------------------<~~ 
Now, assuming that the weir opening is an imaginary 
open channel and using the equations .for unit discharge that 
Bakbme te.r£·11 set forth 
·11. Bakhmete.ff 1 op. cit., p. 36. 
q = ~ I b -----------------(lO) 
______________ (2.1) 
an equation can be derived for total .flow by substituting 
equation 10 into 21. 
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By substituting e·quation 20- into equation 22 it is 
'~ossible to derive an· equation f'or flow over a suppressed 
weir which is familiar to us: 
----------------------(23) 
Which you will recognize as being very similiar to the 
Francis formula. 
Having proved that the critical f'low criteria would 
produce a formula that was within 0.1% of the accepted 
· Francis formula the project appeared sound and encouraging. 
24 
RECTANGULAR CONTRACTED WEIR 
25 
RECTANGULAR WEIR WITH END CONTRACTIONS 
After favorable results were obtained from the tests on 
the suppressed .weir# plans were initiated for the work on a 
· series or rectangular contracted weirs or varying widths. 
In these tests, four rectangular contracted weirs of 
varying widths ( 0.2 ft., 0.3 ft., 0.4 rt.~ and 0.5 ft.) 
w.ere tested. The weir plates were placed in two different 
flumes, one of varying slope ( Fig. 8) and one of constant 
slope, s = 0 .. Also, the flumes had diff'erent widths. Thus, 
by the combination of these flumes, the velocity of approach 
could be introduced or e·liminated. S'ee Fig. 9, Fig. 10, 
Fig. 11, and Fig. 12. 
Tests were conducted at slopes of s = 0 and s : 0.0346 
and these tests were plotted on Log-Log graph paper. From 
this ·graph, a definite relationship was established between 
the critical depth of flow through an imaginary flume having 
the dLmensions of the weir plate tested and the crest head. 
However, the crest head is not a constant height across the 
width of the weir. See Fig. 13 and Fig • . 14. On both sides 
of the nappe, there is ·a depression. · Thes.e depressions be-
come more predominate with an increase in discharge. During 
the tests, all the crest head readings were taken at the 
center of the crest width. See Fig. 15. The crest de-
pressions fluxuate back and forth across the crest width 
when the sides of the flume are disturbed. 
26 
In a series of seventy tests, the relationship between 
the critical depth and the crest head was obtained from a 
Log-Log graph plot. See Fig. 16. 
Yea.= 0. 7 0 Yeo. 94 ------------(24) 
DERIVATION OF mE FORMULA FOR A RECTA.t.~GULAR CONTRACTED WEIR 
Using Equation 22: 
Q :q b J9 y~s ____________ (2"2) 
and substituting equation 24 into equation 22 we have: 
There.t' ore : 
~ :& "5."32 b y~·4\1 ____________ (25} 
27 
SLOPE CONTROLING SCREW JACK. 
FIG. 8 
BELOW. DISCHARGE END OF SMALL 
CELLULOID FLUME. NOTE SLOPE 
CONTROL S CRE VI JACK AT RIGHT. 
ABOVE. INTAKE END OF SMALL 
CELLULOID FLUl\~E. ~"'JOTE STILLING 
BASIN AT RIGHT TO WHICH THE 




. WEIR INSTALLATION IN CELLULOID FLUN!E. 
FIG. I{) 
SIDE VIEW OF WEIR NUMBER 2 DISCHARGING • 
. FIG. II 
30 




BELOW. VIEW OF NAPPE DEPRESSIONS. 
DEPRESSIONS ARE MOVING TOWARD 
THE LEFT. 
32 
ABOVE. VIEW OF NAPPE SHO'NING 
I WAVES CAUSED BY MEASURING GAGE. 
FIG. 13 
33 
SIDE VIEW OF UNCALIBRATED WEIR. 
FIG. I 4 
34 
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SUMMARY AND CONCLUSIONS 
Throughout this study the author tried to keep every-
thing constant and ·· introduce one variable at a time. This 
attempt was highly successful. In the series of seventy 
tests, the water temperature varied only one degree Centi-
grade. Fifty tests were performed at zero slope on the 
flume and twenty tests were performed at a slope of three 
hundred forty-six ten thousandths. 
To determine what effect the velocity of approach 
would have upon the relationship between the crest depth 
36 
and the critical depth of an imaginary open channel having 
the same dimensions as the weir opening, two flumes of 
different cross section were used. The small flume (Fig. 9) 
was constructed of one-eighth o:f an inch thick c·elluloid on 
a wooden base which was hinged at the intake end t ·o a still-
1~ basin and was supported about two-thirds the distance of 
the flume from the stilling basin by a screw jack. This jack 
controled the slope of the flume. The second flume was con-
structed of steel. It was about .four times as wide as the 
small flume and was constructed at a constant zero slope • . 
In all of the tests, the relationship between the crest 
depth and the critical depth did not deviate from the 
straigh.~ line (Fig. 16) any greater amount .for the tests 
performed at zero slope than for the tests performed at the 
s ·lope of three hundred forty-six ten thousandths. The ob-
served data. did not deviate any more from the straight 
37 
line (Fig. 16) for the wide flume than tor the narrow flume. 
This proves that the velocity of approach has no practical 
effect upon the crest depth and the critical depth relation-
ship. 
The author wishes to warn those who may. be interested 
in performing similar · tests 1 that in the construction of a 
celluloid flume of variable slope, the flume should be con-
structed of celluloid with a·minimum thickness of three 
eights of an inch and the stilling basin should be an inte-
gral part of the flume and not a separate unit. 
From the results of' the tests performed the following 
conclusions can be enumerat.ed: 
1. From the plot of· the crest depth and critical depth 
of an ~aginary open channel having the same dimensions as 
weir opening on logarithmic graph paper with the crest depth 
as the abscissa and the critical depth as the ordinate (Fig. 
16) an equation can be derived for this relationship. For a 
rectangular we.ir: 
YC:R = 0. 7 0 Yc. o. 84 _______ (2.4) 
2. Since a direct relationship can be determined from 
the log plotting of the critical depth to the crest depth 
for a rectangular contracted weir, then, a direct relation• 
ship can be determined for a sharp crested weir of any geo-
metric shape. 
3. After determining the relationship between the 
crest depth and the critical depth for an open channel 
38 
having the same d~ensions as the weir ~paning an equation 
can be derived .for the quantity of water flowing by substi-
tuting the equation .for the critical depth - crest depth 
relationship into equation 22 which Pro.fessor Bakhmete.f.f 
set .forth. Q = bvg' '( I.S (Q 
For a rectangular contracted weir: 
(2~) 
~ b v'" l.~l 
w-=: 3.'} 2. '~ ---------(2.5) 
4. It was observed that the crest depth at the center 
of the crest width and the crest depth at the edges of the 
weir plate had no appreciable di.fference 1 thereby, making 
it possible to etch the weir plate to measure the quantity 
of flow directly. 
5. This study produced a s~ple, accurate and quick 
solution for the plotting of' the M .function. By means of' 
a ~og log graph plot, a straight line relationship between 
the M .function and the critical depth is obtained. Labori-
ous tabulation and the errors inherent in fitting a curve 
are elLminated. This greatly simpli.fies the determination 
of the critical .flow where the critical depth is known or 
the critical depth where the flow is known. For a rectan-
gular cross section: 
M == 1:> Y l.s ____________ (I") 
For a triangular cross section: 
M -::. (TAN o{ /v-:;:-') y2.!) (17) 
------------------------
6. A relationship exists between the M f'unction o:f 
channels of the same geometric shape but of diff'erent di-
mensions when plotted on log log graph paper. In the case 
of rectangular channels the slope of the line is constant 
while the M intercept on the line Y equal to one is the 
width of the channel b. Therefore~ channels of the same 
geometric shape produce a family of curves all parallel 
whose separation depend upon the width of the channel. 
7. The vel9city of approach does not affect the re-
lationship between the critical depth and the crest depth. 
8. The author recommends that this study be continued 
to include several different geometric weir shapes for 
which the equation of their curved surface is known. 
39 
9. From the continuation of this study the author pre-
d.icts that a f'amily of curves for the crest depth-critical 
depth relationship will be prc:>duced which will be similar to 
that obtained ·ror the rectangular contracted weir. 
10. From additional tests perf'or.med by the author on an 
uncalibrated weir~ equation 25 gave results which were with-
in .five percent of the actual flow. This indicates that any 
uncalibrated weir can be placed in a stream in which the 
stream .bed has been moderately leveled off' and the results 
obtained will be more accurate than can be obtained from 
other presently used formulas. 
40 




contr&cted weir: Any weir in which the crest width is shorter 
than the width of the approach channel is called a rec-
tangular notch or contracted weir. 
crest depth or crest head 1 Yc:. The vertical height of water 
above the sharp edged crest o£ the weir plate• 
crest height: The distance between the bottom of' the weir 
plate and the sharp-edged crest is the crest height and 
should be differentiated from the initial crest height. 
drawdown head~ Yd: T.he diff'erence in elevation between the 
crest of the weir and the elevation of the water sur-
face before the drawdown curve begins to form. It is 
known in textbooks as the "head on the weir"·. 
initial crest height: Hook gage reading of the water sur-
face when it is just level with the crest of." the weir. 
sub-critical flow: Flow in which the water is at a greater 
depth than the critical depth. In other words 1 tne 
flow is tran~uil. 
super-critical flow: Flow that takes place at a depth less 
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YcR CRITICAL DEPTH 
WEIR NO.I 
M FUNCTION CURVE 
.EXPERIMENTAL · DATA 
DATE: APRIL 30, 1950 . 
WATER -TEMPERATURE: 23•c 
FLUME SLOPE: 0 
RUN CREST HEIIHT CJ.UANTITY TIN! NUMBER FT. OUNDS SEC 
I 1.81&0 200 &71.0 
2 I. 8248 200 411.8 
I I. 1110 200 301.1 
4 I. 8110 2-00 10,.0 
a 1.18~0 200 18&.5 
• 1.8170 200 172.0 
7 1.1810 100 . 13? •. 1 
8 1.8800 200 112.1 
' 
1.8888 200 108.0 













TEST NUMBER: 1-1 
SPECIFIC WEIGHT: 62.27 
INITIAL CREST HEIGHT: I. 7 83 F.T. 
M FUNCTION C R I Tl C'}',..DE PT _H CREST HEAD 
FT . 
.. 
. 000' 8 0.021 0.031 
• 00 Ill O.O:JI 0.0411 
.00114 0.041 0.081 
-0 0111 0.01. I o.o1a 
.0030& 0. 081 0.080 
.00328 0.084 0.084 
.00411 0.078 0.088 
.00412 0.080 0.107 
.00524 0.087 0 .II 8 
.ooa 40 . 0.0 89 0.123 
45 
.EXPERIMENTAL DATA 
DATE: MAY 18, 1850 
WATER TEMPERATURE~ 24•c 
FLUME SLOPE: 0.0346 
RUN CREST HEIGHT ~UANTITY TINE 
N Ut.IBER FT. OUNDS SEC 
I I. 6 &3 300 183.6 
2 I. 635 200 132.8 
3 I. 6 28 200 158.8 
4 I .I I 8 200 174.7 
s I.. II 100 ITI.I 
6 I. 599 100 123.8 
7 I. 594 100 141.2 
8 1.884 100 178.2 
9 I. 878 100 220.0 












TEST NUMBER: · 1-2 
SPECIFIC WEIGHT: 62.29 
INITIAL CREST HEIGHT: 1.538 FT. 
M FUNCTION CRITIC"'"· DE PT_H CREST HEAD FT . 
. 00583 0.090 o. 118 
.00427 0.078 0.097 
.00384 0.018 0.087 
.00324 0.0.3 0.080 . 
.00111 0.062 0.078 
.00229 0.049 0.061 
.00201 0.046 0.088 
.00 I 82 0.038 0.048 
.0012 8 o.oaa 0.040 
.00104 0.028 o.oaa 
46 
EXPERIMENTAL DATA 
DATE: ·MAY II, 1850 
WATER TEMPERATURE~ 23•c 
FLUME SLOPE: 0 
RUM CREST HEIGHT QUANTITY ~INE NUMBER FT. POUND I SEC 
I 1.412 aoo 87.4 
z I. 414 100 108.2 
a I. 4 7 7 100 Te.4 
4 I. 411 100 8!1 
0 1.447 100 104.4 
6 1.4&1 200 124.4 
T I. 417 200 150.0 
8 1.111 100 108.0 
• I. ITT 100 170.2 










.o 1 e 2 e 
.00944 
.00818 
T£ST NUMBER: 1-3 
SPECIFIC WEIGHT: 62.27 
INITIAL CREST HEIGHT: 1.326 FT. 
M FUNCTION CRITICAL DEPTH CREST HEAD 
fT. FT . 
• 00871 o. 114 o. 1 ee 
.00101 0. I I 7 0.188 
.00741 0. I I I 0.111 
.ooeeo 0.101 0.137 
.ooee4 0.0111 0. Ill 
.004&8 0.080 0.108 
.00178 o. 070 0.011 
.00270 0.087 o. 071 
. 00181 0 . 042 0.061 
.00121 o.oae Oe040 
47 
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YcR CRITICAL· .DEPTH 
-
WE~~ NO.2 
· M FU.NCT.ION CURVE 
· EXP-ERIMENTAL DATA 
DATE: :MAY ae, 11_00 
WATER TEMPERATURE: 24•c 
FLUME SLOPE: 0.0346 · 
RUN CREST HEIGHT QUANTITY TINE 
NUMBER FT. POUNDS SEC 
I I. 610 300 75.0 
2 1.120 200 85.4 
3 I. 810 200 80.0 
4 I. 893 200 74.8 
5 I. S 77 200 12.1 
I 1.588 200 112.0 
1 1.510 200 Ill. I 
8 1.841 200 151.1 
• I. 511 100 122.1 











.0 I 101 
.0 I 00 I 
TEST NUMBER: 2-1 
5 PECIFIC WEIGHT: 62.29 
INITIAL CREST HEIG.HT: 1.487 FT. 
N FUNCTION C R IT I CAL DE P T H CREST HEAD 
FT. FT. 
. o 11 a a 0. II 2 0.14J 
. o 102 a 0. I 02 0.133 
.00144 0. I 00 0.123 
.oo 757 0.086 o.a oe 
.00811 0.0745 0.080 
.oo 808 o.oees 0.071 
.00481 o. 011 0.073 
.00111 0. OSI 0.081 
.00111 0.011 0.04S 
.001?7 o.oas 0.017 
50 
. EXPERIMENTAL DATA 
DATE: MAY 18, 1880 
WATER TEMPERATURE: 23•c 
FLUME SLOPE: 0 
RUN CREST HEIGHT QUANTITY TliiiE 
NUMBER FT. POUHDS SEC 
I I. 487 300 4&.2 
2 t. 480 300 84.0 
3 I. 448 !00 88.8 
4 I. 428 300 70.0 
a I. !83 300 111.4 
6 1.371 aoo 128.2 
7 1.186 200 15.4 
• 1.145 100 110.1 
• I. Ill roo 87.1 













TEST NUMBER: 2-2 
SPECIFIC WEIGHT: 62.27 
INITIAL CREST HEIGHT: 1.273 FT. 
M FUNCTION CRITICAL DEPTH CREST HEAD 
FT. FT • 
. 0 IIT89 0. 187 o. 21 4 
.01874 o. 142 0.187 
.01421 o. 132 0. I r8 
.01213 0. II 8 o. 18 5 
.00783 0.087 0. I I 0 
.00881 o. 078 O. I 00 
,OO&OT o. 074 0.081 
.00411 0.088 0.072 
.eo111 0.0418 0.010 
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Yea CRITICAL DEPTH 
- WEIR NO. 3 
M FUNCTION ·CURVE 
EXPERIMENTAL DATA 
DATE: MAY 22, 1950 
WATER TEMPERATURE:23•c 
FLUME .SLOPE: 0 
RUN CR !ST H!ICJHT QUANTITY TIME 
ltlUMIER FT. 1!_ OUNDI IEC_ 
I I. 807 600 36.8 
2 1.478 800 43.8 
3 I. 4~ 8 1500 154.6 
4 I. 4 I 0 800 87.2 
5 I. 403 500 72.2 
6 I. 383 500 85.4 
1 1.326 eeo 188.0 
8 1.114 eoo 188.4 
9 I. Ill soo 287.8 
10 I. 214 !00 188.0 
. 
TEST NUMBER: 3-1 
SPECIFIC WEIGHT: 62.27 . 
INITIAL CREST HEIGHT: 1.228 FT. 
QUANTITY M FUNCTION CRITICAL DEPTH CREST HEAD 
CFS FT. _l_L 
.218194 .03848 0. 212 0.278 
.18416 .01248 o. 180 0.250 
.14706 .02894 ~. 18 0 0. 2ll 
.11848 .0210 7 0. 142 0.181 
• I I I 2 .o 1181 0.118 0. 171 
.09402 .0185 8 0. 122 0. 1155 
.0808 .00881 0.080 0.088 
.0421 .00712 0.071 0.081 
.0278 .00492 0. 0153 0.011 
.0&8 7 .ooeoe 0.014 o.oat 
54 
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Yo R CRITICAL DEPTH 
WEIR NO. 4 
M FUNCTION CURVE 
EXPERIMENTAL DATA 
DATE: MAY 22,1100 
WATER TEMPERATURE: 23•c 
FLUME ·sLOPE: 0 
RUN . CREIT HEIGHT QUANTITY TINE 
NUMIIR FT. POUNDS 81!0 
I I. 497 aoo 1.4.0 
2 I. 474 300 l 8.8 
a I. 415 100 21.0 
4 I. liS aoo 24.4 
I 1.188 aoo 21.8 
• 1.121 aoo 41.2 
7 1.101 aoo 01.8 
8 1.188 aoo 88.0 
I I. 218 100 100.4 













TEST NUMBER: 4-1 
SPECIFIC WEIGHT~ 62.27 . 
INITIAL CREST HEIGHT: I. 177 PT. 
M FUNCTION CRITICAL DEPTH CRE8THEAD 
FT. PT. 
.06089 0. 244 0.320 
.05378 0. 225 0.287 
.04048 0. 188' 0.2!8 
.03482 0. 188 0.218 
. 02 881 o. 14 8 0 .Ill 
.02082 0 .I I 8 0.102 
.0 I 07 I 0.011 o. I 28 
.00188 0. 072 0.081 
.00848 0.081 0.07. 
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